Introduction
In charm transitions, the standard model (SM) predicts CP -violating effects not exceeding O(10 −2 ) [1] . Indeed, no CP -violating effects have been firmly established yet in charm dynamics [2] .
The decay-time-dependent rate asymmetries of charm mesons two body hadron
probe non-SM physics contributions in the oscillation and penguin transition amplitudes which could be affected by non-SM contributions that enhance the magnitude of the observed CP violation w.r.t. SM expectation. The asymmetry A CP (t) includes both direct and indirect CP violation effects. The slow oscillations rate [2] of charm mesons allows approximating Eq. (1) as [3] ,
where t is the sample mean of decay time, τ is the CP -averaged D lifetime [2] , A dir CP is related to direct CP violation, and A Γ is the asymmetry between the effective lifetimeŝ τ of D 0 and D 0 and is mostly due to indirect CP violation. Recent measurements of A Γ [4] showed consistency with CP symmetry with O(10 −3 ) uncertainties. However, additional determinations with comparable precision may improve the knowledge of CP violation in the charm sector. In this note I report a measurement of A Γ using fully reconstructed
− decays collected in pp collisions by the Collider Detector at Fermilab experiment. The full CDF data set corresponding to 9.7 fb −1 of integrated luminosity is used.
Selection and reconstruction
Online data selection is based on pairs of charged particles displaced from the pp collision point. Offline, a D candidate is reconstructed using two oppositely charged tracks fit to a common decay vertex. A charged particle with p T > 400 MeV/c is associated with each D candidate to form D * ± candidates. Constraining the D * ± decay vertex to lie on the beam-line results in a 25% improvement in D * ± mass resolution w.r.t Ref. [3] . Ref. [3] details the offline selection. The h + h − mass of selected candidates is required to be within about 24 MeV/c 2 of the known D 0 mass, 2). The slope of the function, which yields A Γ , is extracted using a χ 2 fit. The fit is shown in Fig. 2 and yields A Γ (K + K − ) = (−1.9 ± 1.5 (stat)) × 10 −3 and
In both samples, we observe a few percent value for A(0), due to the known detector-induced asymmetry in the soft-pion reconstruction efficiency [3] . The independence of instrumental asymmetries from decay time is demonstrated by the analysis of D → K ∓ π ± decays, where no indirect CP violation occurs and instrumental asymmetries are larger; an asymmetry compatible with zero is found, (−0.5 ± 0.3) × 10 −3 . For the π + π − analysis, the dominant systematic uncertainty of 0.028% arises from the choice of the impact-parameter shape of the secondary component whereas for the K + K − sample this effect only contributes 0.013%. The choice of the background sideband has a dominant effect in the K + K − analysis (0.038%) and a minor impact (0.010%) on the π + π − result.
Conclusions
A measurement of the difference in effective lifetime between anticharm and charm mesons reconstructed in
− decays using the full CDF data set is reported. The final results,
are consistent with CP symmetry and combined to yield A Γ = (−1.2 ± 1.2) × 10 −3 [5] . The results are also consistent with the current best results [4] , have the second best precisions, and contribute to improve the global constraints on indirect CP violation in charm meson dynamics. 
